Development of an Automated UV Irradiation Device for Microbial Cell Culture.
Ultraviolet (UV) mutagenesis is a widely used technique to increase bacterial mutation rates in laboratory experiments. UV mutagenesis requires fine regulation of UV dose, because the number of dead cells increases exponentially as the dose increases. Ignoring this hazard can cause extinction of UV-exposed populations. Therefore, an automated system that cooperatively conducts both growth measurement and UV irradiation is needed for efficient UV mutagenesis experiments. To address this task, we constructed an automated UV irradiation device for microbial cell culture. This device can measure cell density and irradiate the bacterial cells with UV light automatically according to the state of cell growth. We demonstrated that this growth feedback control avoided extinction and enabled accumulation of mutations in bacterial genomes at a rapid rate for a long period. Whole-genome sequencing revealed the high accumulation rate, neutrality, and spectrum of UV-induced mutations. These characteristics were all consistent with those obtained by manual UV irradiation. These results indicate that our automated device is useful in accelerating mutation accumulation over a long duration.